Amendment 

U.S. Patent Application No. 10/672,269 
Amendment to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application. 
Listing of Claims: 

1 . (Currently Amended) An ion-ion plasma source comprising: 

a processing chamber comprising a large concentration of halogen gas, the 

halogen gas comprising gas molecules ; 

a s e cond chamber coupl e d to th e proc e ssing chamber; 

an electron source, for producing a high e n e rgy e l e ctron b e am wherein said 

electron source produces a continuous high energy electron beam in response to said 

electron source being in an energized state, in th e second processing chamber : and 

m e ans for confining th e a high energy electron beam confines wherein the high 
energy electron beam produc e d in th e s e cond chamber is injected into the processing 
chamber and is confined by the m e ans for confining confiner, and wherein the confined 
high energy electron beam in th e proc e ssing chamb e r ionizes the halogen gas creating a 
d e ns e ion ion plasma plasma including positive and negative ions, and plasma electrons 
in the processing chambe r, that is continuous in tim e said plasma being produced during 
said energized state of said electron source . 

2. (Currently Amended) The ion-ion plasma source of claim 1, wherein the high 

energy electron beam injected into the processing chamber creates ion ion the plasma by 
ionizing and dissociating the gas molecules into a group of eeld the plasma electrons, ftee 
e l e ctrons and positive ions, and wherein the cold fr ee plasma electrons cr e at e d in the 
plasma attach to halogen molecules forming negative ions 


5 


Amendment 

U.S. Patent Application 10/672,269 


producing a d e ns e plasma comprising a large conc e ntration of positiv e 
and negativ e ions and n e utral radicals . 


3 . (Currently Amended) The ion-ion plasma source of claim 1 , wherein the 
m e ans for confining the high energy electron beam confiner is includes a 
longitudinal magnetic field appli e d in th e dir e ction of propagation. 

4. (Currently Amended) The ion-ion plasma source of claim 1 wherein the 
processing chamber contains mixture of multiple includes halogen-based gases 
and non-halogen gases. 

5. (Currently Amended) The ion-ion plasma source of claim 1, wherein the 
processing chamber comprising a larg e conc e ntration of halogen-based gas with a 
tefge an attachment cross section at electron energies below 1 eV. 


6. (Currently Amended) The ion-ion plasma source of claim 1 , wherein the 
processing chamber comprises at least one substrate stage for disposing the 
material to be processed, and further comprising means to vary the distance 
between the at least one substrate stage and the high energy electron beam. 

7. (Currently Amended) The ion-ion plasma source of claim 6, wherein a 
longitudinal magnetic field applied to the processing chamber shapes and confines 
the high energy electron beam and reduces the plasma electron flux to the at least 
one substrate[s] stage. 
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8. (Currently Amended) The ion-ion plasma source of claim 1 wherein the 

high energy electron beam within the s e cond chamber is up to approximately 
3000 3000 ev. 


9. (Withdrawn) A method for creating an ion-ion plasma continuous in 
time having a processing chamber containing a large concentration of at least one 
halogen gas, a second chamber coupled to the processing chamber; the method 
comprising: creating a high energy electron beam in the second chamber; 
injecting the high energy electron beam into the processing chamber; and 
shaping the high energy electron beam injected into the processing chamber with 
a magnetic wherein the high energy electron beam injected into the processing 
chamber ionizes the halogen gas creating a dense ion-ion plasma in the processing 
chamber that is continuous in time. 

1 0. (Withdrawn) The method of claim 9 wherein the high energy electron 
beam injected into the processing chamber creates a ion-ion plasma by 
dissociating the molecules of the halogen gas into a group of cold plasma 
electrons, free electrons and positive ions, and the cold free electrons and field; 
created in the plasma attach to halogen molecules forming negative ions 
producing a dense plasma comprising a large concentration of positive and 
negative ions and neutral radicals. 

1 1 . (Withdrawn) The method of claim 9 wherein the high energy electron 
beam within the second chamber is approximately 2000 ev. 

12. (Withdrawn) The method of claim 9 wherein the processing chamber 
contains a multitude of halogen gases. 
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13. (Withdrawn) The method of claim 9 wherein the high energy electron 
beam is shaped and confined by a magnetic field which provides uniformity over 
a large area and minimizes the loss of electron energy. 

1 4. (Currently Amended) An syst e m apparatus for ion-ion plasma etching 
including a substrate material to be etched, and a masking material applied to the 
substrate material to coat selected areas of the substrate material while leaving 
other areas of the substrate material exposed, said apparatus comprising: 

a proc e ssing chamber containing including halogen gas and 
at least one processing stage, wherein said substrate material is disposed on the 
processing stage; 

a substrat e mat e rial to b e proc e ss e d dispos e d on th e 

proc e ssing stage; 

a masking material appli e d to th e substrate mat e rial to coat 
s e l e cted areas of th e substrat e mat e rial whil e l e aving oth e r ar e as of the substrat e 
mat e rial e xposed; 

m e ans for producing an ion ion plasma continuous in tim e 
within th e proc e ssing chamb e r wh e r e in said ion ion plasma comprises, an 
electron source operable to produce a high energy electron beam in response to 
said electron source being energized, said electron beam ionizes the halogen gas 
producing plasma comprising negative ions and positive ions and n e utral 
radicals; wh e r e in ; and 

an ion extracter operable to remove negative ions from the 
plasma ion ion plasma , wherein the positive and negative ions etches the exposed 
area of the substrate material in response to the 
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electron source being energized, and th e str e ngth and polarity of 
th e walls of the proc e ssing chamb e r is alt e r e d to control th e rat e at 
which charge is accumulat e d on th e surfac e of th e substrat e 
mat e rial. 

1 5 . (Currently Amended) The syst e m apparatus for ion-ion plasma etching of 
claim 14 wh e r e in th e ion ion plasma sourc e further comprises: 

a proc e ssing chamb e r comprising a larg e concentration of 
halog e n gas; 

a s e cond chamb e r coupled to the processing chamb e r; 

an e l e ctron sourc e for producing a high en e rgy electron 
b e am in the s e cond chamber ; 

m e ans for confining the a high energy electron beam confiner, 
wherein the high energy electron beam produc e d in th e s e cond 
chamb e r is injected into the proc e ssing chamber and the 
high energy electron beam is confined by the m e ans for confining 
confiner, and wherein the confined high energy electron beam in 
the proc e ssing chamber ionizes the halogen gas creating a d e ns e 
ion ion plasma in the proc e ssing chamber that is continuous in 
time -, in response to the electron source being energized. 

16. (New) The ion-ion plasma source of claim 1 5 wherein the plasma 

includes an electron temperature of less than approximately 1 eV. 
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